Abstract: Granulomatous reactions are related to infectious and non infectious diseases, but more rarely, granulomas may occur in association to malignancies. The presence of sarcoid-like granulomas in lymph nodes draining malignant tumors is an uncommon but well known occurrence. However, their presence in the stroma of malignant tumors is much rarer. We have only found two previous cases reported in the Japanese and English literature. In this study we report a well differentiated adenocarcinoma of the right colon associated to a stromal granulomatous sarcoid-like reaction. Lymph nodes were not involved. The patient had a clinical history of tuberculosis treated 15 years ago, but there was no clinical, histomorphological, immunohistochemical or molecular evidence of disease at the moment of these findings.
Introduction
Granulomatous inflammation is a common finding in pathology. It is related to infectious and non infectious diseases, such as mycobacteriosis, Crohn disease and sarcoidosis. It is rare to find granulomas in association to malignant tumors and we must exclude all possible specific etiologies before a diagnosis of "sarcoid-like reaction" or "sarcoid reaction" can be established. The distinction between a tumor-related sarcoid-like reaction and a sarcoidosis can be specially difficult. This reaction can be related to different types of tumors. It occurs with an average frequency of 4.4%, being relatively frequent in Hodgkin disease and non-Hodgkin lymphomas and very rare in sarcomas (1) . In most instances, granulomas appear in lymph nodes draining tumors (1-3), but sometimes they occur within the stroma of malignancies like renal, breast and hepatocellular carcinomas, or in other organs (4) . We herein report a case of a colonic carcinoma with stromal granulomatous sarcoid-like reaction, from which we have only found two previous cases in a thorough literature review (5, 6) .
Case presentation
A 55-year-old man was assessed for abdominal distension, weight loss, hyporexia, and pain in the right iliac fossa. His medical history revealed smoking and drinking habits, a gastric ulcer intervention 30 years ago and an episode Case Report Sarcoid reaction: a rare occurrence associated to colon adenocarcinoma (case report and literature review) of pulmonary tuberculosis treated for 9 months 15 years before. Computed tomography (CT) revealed a mass in the right colon and he underwent colonoscopy. Colonoscopy revealed an excrescent mass in the cecum and ileocecal valve with partial stenosis of the lumen. Biopsies showed a well differentiated adenocarcinoma. A right hemicolectomy was subsequently performed. Postoperative course was complicated by fever due to a possible dehiscence of the anastomosis with air bubbles near the ileal loop, but the patient evolved well and was finally discharged and is currently being followed in the surgery outpatient clinics.
The surgical specimen consisted of ileum, caecum and right colon measuring 26 cm in length. In the ascending colon there was an excrescent lesion with well defined high borders and a central concavity. It was circumferential and obliterated 90% of the colonic lumen. It measured 7 cm × 4.5 cm and infiltrated through the wall into the adjacent fat.
Microscopic examination confirms an infiltrating moderately differentiated colonic carcinoma extending into the subserosal fat. It shows an infiltrative leading edge without budding or desmoplasia and a moderate intratumoral and peritumor lymphocytic response. Metastases were found in 1 of 36 lymph nodes examined.
Immunohistochemistry for mismatch repair proteins showed intact nuclear positivity.
There was a granulomatous reaction within the stroma adjacent to the carcinoma, mainly in the deepest areas of the tumor (Figure 1 ). There were non-caseating epithelioid granulomas composed of epithelioid cells and frequent giant cells, as well as lymphocytes. No necrosis or malignant cells were seen within the granulomas (Figure 2 ). Acid-fast staining did not show any microorganisms. We performed a PCR to detect Mycobacterium tuberculosis, which was negative too.
Discussion
The sarcoid-like reaction has been well documented in lymphomas, where the granuloma may be the dominant presentation of the primary disease, even leading to misdiagnosis (7) . It has also been described in lymph nodes draining malignant tumors, mainly in cervical and breast carcinomas (2, 8) . Rarely, it can be found simultaneously within lymph node metastasis. This phenomenon has been described in metastatic lung and nasopharyngeal carcinoma, seminoma and malignant melanoma (9) .
The presence of sarcoid-like granulomas in the stroma surrounding carcinomas has been uncommonly reported. It has been mainly described in breast, renal cell and hepatocellular carcinomas, but there are exceptional descriptions in seminomas, nasopharyngeal carcinoma and ovarian dysgerminoma (8, 10) .
Few cases of colorectal carcinoma associated with a stromal granulomatous sarcoid-like reaction have been reported in the literature. We have only found two cases, one corresponding to a poorly differentiated colonic adenocarcinoma in the ascending colon and the second in the sigmoid colon (5, 6) .
Sarcoid-like granulomas have also been described to coexist with tumors, but affecting other organs far from the primary neoplasm, such as spleen, bone marrow and skin (11) . Therefore, it has been suggested to include tumors in the list of differential diagnosis of granulomatous inflammation of unknown origin (12, 13) .
As for etiology, the granulomatous reaction may be idiopathic, a foreign body reaction to necrotic material or a previous procedure, and may be associated to therapy, systemic illnesses or metastasis. However, in most cases the specific cause cannot be found. It is necessary to exclude all possible etiologies using the available methods to be able to link the carcinoma with the sarcoid-like reaction. The distinction between a tumor-related sarcoid like reaction and a true sarcoidosis can be problematic, and in some cases can be an unsolved issue. In those situations, clinical history, clinicopathologic correlation and imaging techniques can be useful (4) . The second etiopathogenic possibility is immunological, with the granulomatous response within draining lymph nodes representing a response to soluble tumor related antigens, and the stromal reaction representing a T cell mediated immunological response to cell surface antigens. It can be explained by the production of interferon gamma by local natural killer cells and gammadelta T cells infiltrating the tumor, which further activate the dendritic cells. Antigen-loaded dendritic cells produce interleukin 12 (IL-12) and present the antigen to naive CD4+ T cells, which differentiate into T helper 1 cells, resulting in further maturation of macrophages and granuloma formation. So, this reaction suggests the active involvement of the host immune system against tumors. However, the exact mechanism involved and the precise antigens which play a role in granuloma formation in each type of tumor are not known (15) (16) (17) .
The third possibility is sarcoid-like granulomas representing a foreign body reaction to persistence of a nondegradable product, that is, necrotic material in the tumor or material secondary to some previous procedure (5) . Some treatments may cause granulomatosis, such as BCG therapy for treatment of bladder cancer, interferon alfa and beta for treatment of malignant melanoma, IL-2 for renal cell carcinoma, or methotrexate (18) .
The last possible mechanism is a simple tissue reaction to a tumor embolism in the lymphatic system or capillaries, or by the mere presence of tumor cells (6) .
Some authors are analyzing the potential role of cytokines in the formation of sarcoid-like granulomas. The malignant tumors microenvironment is rich in cytokines, and this prevents the body from inducing antitumor immune responses. The existence of tumor-induced granulomas indicates that the mononuclear macrophage system has certain abilities to recognize and kill tumor cells. Mustafa et al. in 2006 studied mycobacterial lymphadenitis, revealing increased expression of IL-10 and TGF-beta and decreased expression of TNF-alfa and IFN-gamma. However, tumor-induced granulomas haven't been analyzed. It would be interesting to study the cytokine profile of tumor-induced granulomas and compare it to the profile of "benign" granulomas (19, 20) .
The differential diagnosis between lymphadenopathy caused by a sarcoid reaction and metastatic lymph nodes is very important clinically. However, only the histopathological examination can distinguish lymphadenopathy caused by a sarcoid reaction from metastatic lymph nodes (4) .
Microscopic examination of these sarcoid-like granulomas shows non-necrotizing epithelioid granulomas characterized by a nodular accumulation of epithelioid histiocytes and multinucleated giant cells. Some of these granulomas may have in their central area nests or isolated tumor cells. So, when found in draining lymph nodes, a close scrutiny of such granulomas is necessary to avoid under diagnosis of metastatic disease. It may be difficult to identify the tumor cells, and immunostaining with cytokeratin may be required for recognizing these (15, 21) .
Another interesting issue in sarcoid-like granulomas related to malignant tumors is their prognostic significance. Tomimaru et al. in 2006 studied 22 patients with sarcoid reaction in the regional lymph nodes of lung cancer and found no statistically significant difference in the overall survival. Other studies had the same results. There was no association between the presence of sarcoid-like granulomas and the age of the patients, the histological type of tumor or the histological grade. However, they found that 36% of their patients suffered from immunological complications, four with autoimmune diseases and five with severe multidrug allergy. They couldn't perform statistical analysis, but these findings let a door open to the evaluation of possible immunological mechanisms common to autoimmune or allergic diseases (13, 22) .
In other malignancies, such as Hodgkin's disease and gastric cancer, patients with sarcoid reactions in the regional lymph nodes have been reported to have a good prognosis. In fact, this reaction commonly occurs in lymph nodes without metastases. A study with larger number of patients is essential to clarify the connection between sarcoid-like granulomas and prognosis (23, 24) .
In summary, we report a rare histopathological finding associated to a colon carcinoma. At present it is not possible to guess what the biological meaning of this finding is and whether it can influence outcome of the patients. It would be interesting to gather larger series of cases to settle this matter.
